Using data from the China Family Panel Studies, this study examines the socioeconomic characteristics of Internet users, as well as the relationships between the dynamics of different forms of online activities and the subjective well-being of urbanites and rural migrants in urban China. The study finds that online behaviour may clearly reflect differences in individuals' personal traits and socioeconomic positions. Patterns of the association between online activities and subjective well-being tend to differ among rural migrants and urbanites, especially in terms of depression. A difference-in-differences model is employed to estimate the impact of intensified engagement in online activities on depression and life satisfaction from 2010 to 2016. The results show that increased frequency of online entertainment exhibits a comparatively positive effect on depression and life satisfaction. Spending more time on online social networking has a similar impact on rural migrants, but not on urbanites. These findings suggest that the rapid development of urban China's online community has important implications for residents' subjective well-being.
Introduction
China's current, unprecedented economic development is being powered by a huge influx of rural migrant workers. In the last few decades, nearly 300 million rural residents in China have left their land to work in cities across the country. Despite rural migrants' remarkable contribution to the Chinese economic miracle, their livelihood and reception in urban China have never been easy. China's unique household registration (i.e. hukou) system has created an inherent rural-urban division in Chinese cities, functioning as 'a barrier between heaven and earth' (Treiman, 2012) . Scholars contend that rural migrants and established urbanites tend to live parallel lives mirrored in inequalities and discriminations against rural migrants from a wide range of perspectives (Li, Zhang, and Kong, 2015) . Consequently, there is a growing body of literature investigating the impact of China's rapid urbanisation on Chinese people's subjective well-being (Davey and Rato, 2012; Easterlin et al., 2012; Jiang, Lu, and Sato, 2012; Cheng, Wang, and Smyth, 2013; Bian and Xiao, 2014) . These studies have focused on a number of socioeconomic and demographic characteristics of subjective wellbeing. Existing findings suggest that rural migrants' urban experiences often appear to have a negative effect on their subjective well-being and mental health, as rural migrants are more likely than other urban residents to experience stress arising from social exclusion and lack of social support (Wong et al., 2008) .
Owing to the development of information and communication technology (ICT) in the past decade, Internet users have become another fast-growing population in urban China. By the end of 2015, 50.3% of the Chinese population had become Internet users, as compared to 8.5% in 2005 (World Bank, 2017 . Meanwhile, there are clear urban-rural disparities in terms of Internet access, with more than 70.0% of Internet users being urban residents. The ever-vibrant online society allows more research to explore how the Internet shapes personal and social life in urban China. Consequently, an extensive empirical literature has emerged on the association between Internet adoption and subjective well-being (Caplan, 2002; DiMaggio et al., 2004; Oh, Ozkaya, and LaRose, 2014; Lissitsa and Chachashvili-Bolotin, 2016) . Notwithstanding mixed findings, the previous literature has pointed explicitly towards the observation that, in both developed and developing societies, Internet usage may have important social and psychological consequences. This gives rise to the question of how different forms of online activities affect individuals' subjective well-being in urban China, which presents a distinctive social structure underpinned by the hukou system. However, while subjective well-being in urban China is an urgent research topic, its relationship with the dynamics of Internet adoption remains underresearched. Against this background, the present study constructs an innovative analytical framework within which to discuss the nature and mechanisms of Internet influence on subjective well-being among urban Chinese residents. It aims to contribute to the existing research in three ways. Using data from the China Family Panel Studies, the study first examines the determinants of three types of online activities, including information acquisition, entertainment, and social networking, in urban China. Secondly, it compares differences between rural migrants and urbanites in Chinese cities in terms of the net effects of their online activities on their subjective well-being. Finally, to address design deficiencies in previous studies that have used cross-sectional data, the difference-in-differences approach is used to estimate how the dynamics of online activities may affect individuals' subjective well-being over time.
This paper is structured as follows. In the next section, we give a brief review of literature on the connection between subjective well-being and Internet penetration, paying particular attention to the context of urban China in the research paradigm. The third section gives an account of the data and methods to be used for the research, followed by the presentation of the analytical results. In its last two sections, the paper offers a discussion of the implications and conclusions, including a reflection on the limitations of the study.
Theoretical background

The issue of well-being
Understanding people's perceptions of their own well-being has thus far been a challenge for both academics and policy makers. The assessing of well-being consists of an objective and a subjective dimension (Cummins, 1995) . As far as subjective well-being is concerned, scholars have argued that it should be measured to reflect a comprehensive perception of people's lives from various aspects (Stiglitz, Sen, and Fitoussi, 2009) . Social scientists and psychologists often use self-assessment tools to measure subjective well-being domains, including cognitive evaluations of one's life, happiness, life satisfaction, positive emotions such as joy and pride, and negative emotions such as pain and worry (Stiglitz, Sen, and Fitoussi, 2009; Blore et al., 2011; Hicks, 2011) . Previous studies on China and in other cultural contexts have either used multiple indicators to assess subjective well-being or focused on one particular domain. In this paper, subjective well-being is identified as a multifaceted construct that includes both cognitive and affective evaluations of life.
In regard to the determinants of subjective well-being, scholars appear to agree on several points. First, a number of personal traits appear to have close connections with subjective well-being. Some researchers have reported a U-shaped association between age and subjective well-being: young and older people appear to display higher levels of subjective well-being than middle-aged people (Diener, 2000; Blanchflower and Oswald, 2008) . In addition to age, gender and marital status have been shown to have significant effects on subjective well-being (Easterlin, 2003; Bonini, 2008; Lissitsa and ChachashviliBolotin, 2016) . According to studies on this topic, women and married individuals tend to enjoy higher levels of life satisfaction than men and those who are single or widowed. Secondly, the association between socioeconomic factors and subjective well-being is not self-evident, as evidenced by the ambiguous findings in this terrain. A prominent example is the debate regarding the Easterlin Paradox in happiness economics. The work of Richard Easterlin and later research reveal that income's effect on well-being tends to vary across different contextual backgrounds, as it is a much more positive and potent factor in developing regions than developed regions (Easterlin, 1974; Diener and Diener, 1995) .
Similarly, education has been reported as a positive correlate of well-being (Yip et al., 2007; Hicks, 2011) , as well as a negative correlate (Rao, Tamta, and Kumari, 2014; Lissitsa and Chachashvili-Bolotin, 2016) . Thirdly, many studies have linked social capital to a variety of outcomes of measures of well-being. The previous literature links most of the key ingredients of social capital, including trust, social participation, social support, and neighbourhood attachment, with higher levels of well-being at both individual and community levels (Helliwell, 2006; Lim and Putnam, 2010; Greenberg et al., 2016) . The last factor to note is health, which is one of, if not the, single most consistent correlate of subjective well-being. Better health is shown to be associated with greater subjective well-being (Dolan, Peasgood, and White, 2008) . By contrast, people experiencing illnesses or other health issues are significantly more likely to feel unhappy than are their healthy counterparts (Anderson, 2014) .
The social implications of Internet adoption
It is almost a cliché that the Internet plays an increasingly significant role in human society. While a vibrant and globalised market of online shopping and social media has emerged, the growing computing and mobile phone industry has also allowed users easier and more frequent access to various online activities. Researchers have therefore devoted more efforts to exploring the social outcomes prompted by the explosive development of the Internet and ICTs, such as well-being and integration (McKenna and Bargh, 2000; Lissitsa and Chachashvili-Bolotin, 2016 ).
Nevertheless, patterns of the relationship between online activities and subjective well-being appear to be ambiguous as an empirical matter. On the one hand, some findings indicate that Internet adoption is associated with increased subjective well-being (McKenna and Bargh, 2000; DiMaggio et al., 2004; Elgar et al., 2011) . A number of studies have revealed a positive association between online activities and perceived quality of life in Asian countries (Lee et al., 2008; Oh, Ozkaya, and LaRose, 2014; Lissitsa and Chachashvili-Bolotin, 2016) . Moreover, scholars have attempted to explain the mechanisms through which Internet use may improve subjective well-being. One observation echoed among existing studies is that the Internet can meet various forms of users' human needs by promoting psychological empowerment, belongingness, learning experiences, and the like (Fowler, Gentry, and Reisenwitz, 2015) . Similarly, the emergence of online communities has become a sort of social boundary that tends to separate the online 'us' and the offline 'them'. Online communities of both existing acquaintances and strangers tend to cultivate shared values and norms of reciprocal support, which can improve individuals' subjective well-being and are highly exclusive of non-Internet users (McKenna and Bargh, 2000; Stepanikova, Nie, and He, 2015) .
On the other hand, there also exists evidence of a negative relationship between Internet adoption and subjective well-being. In particular, researchers have found that Internet use might have a negative impact on social capital and mental health, both of which are considered as pivotal determinants of subjective well-being. In his landmark studies of social capital in America, Robert Putnam (2000 Putnam ( , 2015 argues that the decline of social connectedness in America results largely from the fact that traditional modes of social involvement have been impeded by the rise of TV, the Internet, and social media. Other researchers have expressed similar concerns, positing that online activities, not least in the form of social networking, tend to work against social connections and social participation in real-life situations and lead to decreased well-being (Valkenburg and Peter, 2007) . Furthermore, excessive Internet use and cyber addiction appear to have a detrimental effect on psychological well-being. Many believe that individuals who spend large amounts of time on the Internet display a higher propensity to suffer from mental problems (O'Keeffe and Clark-Pearson, 2011; Cheng and Li, 2014) .
The diversity of available online activities also bears a word of explanation. The everwidening range of choices of what one can do on the Internet raises the question of whether different forms of online activities may lead to distinct social and psychological consequences. While more research has been conducted to focus on specific dimensions of digital use, a few studies have assessed the impact of social networking sites on depression (O'Keeffe and Clark-Pearson, 2011) . Effects such as enhancement of social competence, strengthening of self-determination, and satisfaction of other psychological needs are cited to explain the ways in which leisure and entertainment activities such as game-playing enhance quality of life (Ryan et al., 2006; Visser, Antheunis, and Schouten, 2013) . Therefore, it is necessary to address the diversity issue when measuring Internet adoption, as patterns of the association between Internet adoption and subjective well-being may be distinct across various online activities.
2.3. Internet and subjective well-being in the times of Chinese urbanisation With regard to the determinants of subjective well-being in China, scholars have shown that a number of personal traits and socioeconomic variables, such as age, gender, income, health, social capital, and economic development, are important correlates of cognitive and affective well-being (Easterlin et al., 2012; Bian and Xiao, 2014) . The issue of the well-being of rural migrants in China's rapid urbanisation process has gained more attention in the last decade, although findings to date have been somewhat inconclusive (Knight and Gunatilaka, 2010; Nielsen, Paritski, and Smyth, 2010; Nielsen, Smyth, and Zhai, 2010; Jiang, Lu, and Sato, 2011; Cheng, Wang, and Smyth, 2013) . As migration experiences are often subject to such problems as unequal policy treatment, long working hours, and public health issues, some argue that rural migrants tend to report lower levels of subjective well-being compared to urban migrants and urban locals (Knight and Gunatilaka, 2010; Easterlin et al., 2012) . Hukou-related inequalities and disadvantages in particular tend to erode the happiness of migrants (Jiang, Lu, and Sato, 2011) . By contrast, Nielsen and his colleagues' research in Beijing and in the province of Fujian suggests that the circular nature of rural migration, whereby peasant workers who find themselves unable to settle in cities have the option to return home, buffers the pressure and hardships that migrants bear (Nielsen, Paritski, and Smyth, 2010; Nielsen, Smyth, and Zhai, 2010; Davey and Sato, 2012) . It is also noteworthy that conditions in the city are often perceived by migrants to be better than in rural areas (Davey and Sato, 2012) . Pull factors for migration, such as higher incomes and better job opportunities, may encourage migrants to hold positive attitudes towards their futures in cities.
Despite a burgeoning body of literature on subjective well-being in China, only a very small subset of it has examined the role of Internet. A new study based on the 2010 China Family Panel Survey finds that intensive Internet penetration is negatively associated with happiness and affective well-being and that individuals' subjective perceptions of different forms of online activities have a significant effect on their self-assessments of well-being (Nie, Sousa-Poza, and Nimrod, 2017) . Similar observations can be found in clinical researches in China, which have contributed to the previous literature by focusing on the ways in which Internet adoption shapes subjective well-being among adolescents. Accordingly, problematic and addictive Internet use is associated with increased depression and decreased life satisfaction among Chinese adolescents (Lam and Peng, 2010; Wu et al., 2013) . Meanwhile, other studies suggest that appropriate Internet use may improve subjective well-being (Wang and Wang, 2011; Lee et al., 2012; Li, Shi, and Dang, 2014) . The central argument of these studies is that online communications can satisfy individuals' psychological needs, which consequently increases people's perceived quality of life. Despite these findings, little is known about the ways in which Internet adoption affects the subjective well-being of the millions of rural migrants in urban China. Wei and Gao (2017) have suggested that social media use may contribute to migrants' subjective well-being. Using data collected from online surveys in popular Chinese social media sites, their analysis shows that online activities embedded in social media may help migrants to establish local social networks both on the Internet and in the real world. The information and contacts produced in social media communities on the Internet therefore tend to positively influence migrants' life satisfaction and affective balance (Wei and Gao, 2017) .
Research questions
The foregoing discussion suggests that the Internet has an increasingly significant impact on subjective well-being in urban China. This study, therefore, offers a comprehensive analysis of the connections between online activities and subjective wellbeing in urban China. Specifically, it focuses on two important issues that the previous literature has failed to address: first, existing findings have not explained how the interplay of different forms of online activities and hukou status affects subjective well-being in China. They either reflect the effect of a particular type of Internet use (e.g. Wei and Gao, 2017) or neglect the rural-urban divide in urban China (e.g. Lee et al., 2008) . Second, and perhaps more importantly, most previous work in this field has been based on cross-sectional data, which does not allow researchers to explore the potential impact of the dynamics of online activities on well-being across different time periods. Indeed, the ways in which changes in intensity of Internet use are associated with people's subjective well-being have rarely been explored in the Chinese context. To fill the research gaps mentioned above, this paper aims to answer the following research questions: RQ1: How can hukou and other socioeconomic factors explain patterns of Internet adoption in urban China? RQ2: How do patterns of the association between online activities and subjective well-being differ between rural migrants and other urban residents?
RQ3: How and in what ways does increased intensity of Internet use affect individuals' subjective well-being over time?
Methods
Data
The analyses in this paper are based on data from the China Family Panel Survey (CFPS), collected by the Institute of Social Science Survey at Peking University. CFPS currently consists of four waves (2010, 2012, 2014, and 2016) . Covering 25 provinces, municipalities, and autonomy regions, it is one of the largest national representative panels in China. The 2010 baseline survey includes 33,600 individual respondents from 14,798 households. Because Internet use questions have only been asked in the 2010 and 2016 waves, the other two waves are not used in the empirical analysis. To distinguish between urban and rural residents, the CFPS follows the China Census Bureau's definition and identifies urban and rural subsamples in the data. The study population in this paper is restricted to the 9,979 adults in the urban subsample whose information on Internet use has been collected. Finally, data collectors of the CFPS provide cross-sectional weights for selection biases, which are used in all analyses reported in this paper.
Variables
Independent variables
A number of personal traits and socioeconomic controls are used in the multivariate analysis, including age, gender, marital status, hukou status, education, income, health, and social capital. Respondents' ages are coded into a categorical variable indicative of four age groups ("19 to 30", "31 to 45", "46 to 60", and "61 or above"). Marital status includes three categories, namely "married or cohabiting", "divorced or widowed", and "never married". The education variable is measured on a scale of 1 to 5 (1 = "illiterate or semi-literate"; 2 = "elementary"; 3 = "junior high"; 4 = "senior high"; 5 = "college or above"). Income is measured by logged annual household income. Respondents are asked to give a selfassessment of their own health conditions on a scale from 1 ("very bad") to 5 ("very good"). Social capital is measured by the norm of trust, which is considered as an essential ingredient of social capital (Putnam, 2000) . Three trust variables, indicative of trust in parents, neighbours and strangers, respectively, tap into the radius of trust among the respondents. Each of the three variables follows a scale of 0 to 10, with 10 indicating the highest level of trust.
To assess the rural-urban divide in urban China, a binary variable reflecting respondents' hukou status is created. Those urban residents who have rural hukou are classified as rural migrants whereas all other respondents, including urban locals and urbanto-urban migrants, are classified as urbanites.
Online activities
Online activities are classified into three types according to individuals' purposes when accessing the Internet. The first type is called "information acquisition". Individuals who are involved in information acquisition are those who access the Internet for study, work, and business purposes and/or those who look for information on professional websites or search engines. The second type is called "entertainment", which describes the purposes of respondents who access the Internet to, for example, visit gaming websites. Lastly, respondents who are involved in "social networking" access the Internet mainly for the purpose of social interaction, including visiting blogs and social media sites such as the BBS, Renren, Facebook and the like. The frequencies of these online activities are classified using a four-point Likert scale (1 = "never"; 2 = "less than weekly"; 3 = "weekly"; 4 = "daily").
Subjective well-being
Measures for subjective well-being in this study include self-reported levels of depression and life satisfaction, which reflect the affective dimension and the cognitive dimension of well-being, respectively. Depression is measured on a scale of 1 ("never feel depressed") to 5 ("feel depressed almost every day"). The CFPS also asks its respondents: "How satisfied are you with your life?" Responses to this question are coded on a five-point scale of 1 ("very unsatisfied") to 5 ("very satisfied"). Interestingly, this group of respondents became more satisfied with their lives during the same period. As compared to urbanites, rural migrants display a higher propensity to feel depressed whereas they also appear to have a higher level of life satisfaction. The multivariate analysis in this paper encompasses three parts in order to answer the three research questions. All three analyses were conducted using Stata 14. Because the measures of online activities are ordinal, ordered logistic regression estimations are adopted to examine the determinants of intensity of Internet use. Next, to examine the effects of the three forms of online activities on the two domains of subjective well-being among rural migrants and urbanites, two ordered logistic regression models were fitted with depression and life satisfaction as dependent variables.
Finally, a difference-in-differences (DID) approach is used to predict how the dynamics of different online activities affected individuals' subjective well-being from 2010 to 2016. Evolved from the propensity score matching approach, DID is particularly useful in studying the differential effect of a specific intervention during two or more time periods on a "treatment group" relative to a "control group" which undergoes no intervention (Card and Krueger, 1994) . Accordingly, urban residents in the CFPS who reported greater intensity of Internet use in 2016 as compared to 2010 are identified as the treatment group, as they constitute the group of interest on which the effects are being analysed. Others whose frequencies of use either decreased or remained constant during the same time frame are treated as the control group. The design of the analysis can be summarized as follows: At the outset, two continuous variables were calculated as the differences between the 2016 and the 2010 self-reported depression/life satisfaction levels. Then, a regression-based DID model was developed to compare the incremental effects of increased intensity of Internet use on subjective well-being on both the treatment and control groups. The model, which is fitted with kernel matching, consists of three subsets (i.e. information acquisition, entertaining, and social networking), controlling for other confounders, and is applied to rural migrants and urbanites, respectively. The kernel matching method is rigorous in that it matches of each of the observations in the intervened group with all observations in the control group; in addition, the propensity scores of the control group are weighted by their "distance" from a specific propensity score in the treated group. As such, the DID model is arguably an improvement over one-period models in that it allows us to examine how changes in online behaviour affect subjective well-being.
Results
Sociocultural determinants of internet activities
RQ1 asks about the effects of socioeconomic factors, especially hukou, on online activities in China. Table 2 shows ordinal regression coefficients where frequency of engagement in each form of online activity in 2016 is the outcome variable. Apart from hukou, the other control variables are age group, gender, marital status, education, income, health, and three indicators of trust. In all three models, we also control for the prior frequency of online activity (from the 2010 data). Table 2 shows that, when other variables are controlled, urbanites appear to be significantly more active than rural migrants in all three forms of online activity. This gap is not unexpected given that, as compared to urbanites, rural migrants more often lack the economic resources to purchase computers, mobile phones, or other devices that allow them to access the Internet.
Looking at other factors, we find that age is negatively correlated with frequency of online activity. Single respondents tend to spend more time on the Internet than other people. Education and household income are both associated with more frequent online activity. In terms of effect size, the coefficients of education and income are more significant in the models for information acquisition (Model 1) and social networking (Model 3). While the effects of health are significant across the three models, the three trust indicators exhibit some differing effects. Moreover, trust is in general negatively correlated with frequency of online activities. The effects of trusting in strangers are particularly significant in all three subsets of online activity. These results suggest that individuals who are less trusting are more likely to spend more time on the Internet. 
The association between Internet activities and well-being
To compare the association between online activities and subjective well-being among urbanites and rural migrants (RQ2), two ordinal logistic regression models are fitted with self-reported levels of depression and life satisfaction as the dependent variables. As shown in Table 3 , each model consists of two subsets, analysing urbanites and rural migrants, respectively. The three forms of online activities as explanatory variables and the variables in Table 2 are simultaneously included as control variables.
First, in the model for depression, we find that frequent online information acquisition is negatively associated with depression for rural migrants, whereas its impact is weak among urbanites. Urbanites who are involved in online entertainment tend to have much lower levels of depression than their counterparts who are inactive online. By contrast, the coefficients for online entertainment show no statistical significance among rural migrants. Rural migrants reporting weekly or daily engagement in online social networking, however, exhibit a considerably lower level of depression than the reference group. Turning to the results for life satisfaction, we find that online entertainment is associated with higher life satisfaction for both urbanites and rural migrants. While online social networking is positively related to life satisfaction level among rural migrants, its impact is relatively weak among urbanites.
Overall, the three forms of online activities have a positive effect on both cognitive and affective well-being in China. However, the key point highlighted in Table 3 is that the patterns of the effects of online activities are largely different between the two sub-groups; this is discernible particularly in the analysis of depression. 
Results from difference-in-differences models
Exploring changes in the intensity of online activity
The attention devoted to the dynamics of online activities motivates a closer examination of how changes in online activities may affect individuals' subjective well-being (RQ3) Table 4 . Table 5 shows changes in participants' frequencies of online activities between 2010 and 2016. The descriptive results indicate an overall increased frequency of online activities from 2010 to 2016. In all three forms of online activities, observably larger numbers of respondents became more active than less active. The highest rates of increased engagement in online activities can be found in online social networking: 18.3% of urbanites and 15.6% of rural migrants were involved in online social networking more frequently in 2016 than in 2010. Of the three types of online engagement, information acquisition has the lowest rates of increased engagement as well as the highest rates of decreased engagement. Moreover, the rates of increased engagement were higher among urbanites than rural migrants. Overall, however, the results exhibited in Table 5 reveal a more vibrant online society in urban China. The Internet has clearly been playing an increasingly important role in the lives of both urbanites and rural migrants. 
How spending more time on the Internet affects subjective well-being
Finally, a difference-in-differences approach was employed to estimate the effect of increased frequency of different forms of online activities on individuals' subjective wellbeing over time. In each subset, Group B consisted of respondents who reported increased engagement in a specific online activity from 2010 to 2016, while Group A included all other respondents (see also results in Table 5 ). The model assumed the dataset mid-point as the intervention date. Using kernel matching, the regression-based DID model reports how much the differences in subjective well-being between Groups A and B have been shaped by the dynamics of online activities. To address potential sources of bias, we included five covariates in the multivariate analysis, namely age, gender, education, income, and health. The tests of the balancing property of the propensity scores indicate satisfying results in the analyses for both urbanites and rural migrants. The model results are summarized in Tables 6  and 7 . Each table first reports the mean scores of depression and life satisfaction of the two groups and then displays the results from the DID model. The study population of the analysis is 5,418.
Looking first at the results for urbanites in Table 6 , we find in the descriptive statistics that there is an increase in levels of both depression and life satisfaction in groups A and B. In the subset for online entertainment, the increase in individuals' depression level is much lower in the Group B than in Group A (-0.099, p=.002), while results for life satisfaction (0.091, p=0.011) move in the opposite direction. The remarkable margins in the differences between the two groups in 2010 and 2016 suggest that increased intensity in online entertainment is associated with great subjective well-being in both cognitive and affective terms. It is worth mentioning that increased engagement in online information acquisition tends to have more of a negative impact on depression and life satisfaction among members of Group B, although this impact is not statistically significant. Table 7 shows the results for rural migrants. Similar to the results displayed in Table 6 , the mean scores for depression and life satisfaction also slightly increased in the 2016 CFPS data. The first point to note in Table 7 is that increased engagement in online social networking presents significant effects in the analysis: in contrast to Group A, the increase in depression is much lower (-0.086, p=0.008) in Group B, whereas the increase in life satisfaction is discernibly higher in Group B (0.052, p=0.036) . This suggests that increased frequency of online social networking has a more positive impact on the subjective wellbeing of rural migrants than it does on urbanites in the Chinese city. Furthermore, intensified online entertainment is found to contribute to an increased gap in subjective well-being between Group A and Group B, although the magnitude of the effect is greater in the case of life satisfaction (0.077, p=0.027) than depression (-0.067, p=0.078) . In addition, the increase in depression in Group B appears to exceed that of Group A in the models for information acquisition, suggesting that online information acquisition has a negative impact on subjective well-being over time. 
Discussion
This study investigates the socioeconomic characteristics of Internet adoption and the association between different forms of online activities and subjective well-being among urban Chinese dwellers. Specifically, a difference-in-differences model was fitted with data from the Chinese Family Panel Studies to examine how the burgeoning online society in urban China affects depression and life satisfaction among urbanites and rural migrants. As far as we know, this is the first study to use panel data to examine trends in the impact of Internet adoption on both urbanites and rural migrants over time.
Our findings show that the patterns of the online activities considered tend to reflect differences in personal traits and social standing. There is a clear rural-urban distinction in terms of the degree of Internet penetration among urban residents in China, with urban hukou holders shown to be more regularly engaged in online activities than rural hukou holders.
Overall, users of online information acquisition, entertainment, and social networking appear to have similar socioeconomic characteristics. As we expected, younger people and single respondents are more active users of the Internet. Education, income, and health are also positively associated with frequency of online activities. Another salient finding is that trust levels, especially trust in strangers, have negative effects on respondents' online behaviours. This finding coincides with some existing studies that suggest a negative correlation between Internet penetration and real-life relationships (Nie and Erbring, 2000; Putnam, 2000) . We thus speculate that distrust and lack of social capital may serve as mechanisms that motivate individuals to spend more time on the Internet; doing so, in turn, further reduces individuals' real-life social networks.
Results in the ordinal logistic regression model based on cross-sectional data reveal an overall positive association between frequency of Internet usage and subjective well-being in urban China, which echoes findings in the previous literature (Wang and Wang, 2011; Lee et al., 2012; Li, Shi, and Dang, 2014) . However, the key point is that the patterns of such associations appear to differ between urbanites and rural migrants. For example, while some recent findings suggest that online social networking is positively related to subjective wellbeing among Chinese citizens (Oh, Ozkaya, and LaRose, 2014; Stepanikova, Nie, and He, 2015; Nie, Sousa-Poza, and Nimrod, 2017) ; our finding indicates that this effect is considerably greater among rural migrants than urbanites. We find similar patterns in our analysis for depression: online entertainment is associated with lower levels of depression among urbanites but displays limited effects among rural migrants; the effects of online information acquisition, however, take the opposite form. These findings, mirroring the imprints of the hukou system, make it feasible to distinguish the divergent effects of Internet adoption in urban China. They suggest that the relationship between online activities and subjective well-being is subject to the unique social structure of urban China, which has segmented residents into two distinctive groups.
The descriptive results in the analysis do reveal that a more vibrant Internet community has emerged in urban China. From 2010 to 2016, both rural migrants and urbanites have become more engaged in all three forms of online activities under consideration, as rates of intensified online activities have clearly exceeded rates of decreased engagement. Consequently, a difference-in-differences regression model was used to assess how the dynamics of online activities affect cognitive and affective well-being in urban China.
The results of the DID model reveal that different forms of online activities have distinct effects on individuals' subjective well-being over time. In contrast to findings derived from cross-sectional data, our results show that increased engagement in online information acquisition appears to have a negative impact on residents' subjective well-being in urban China, although the magnitude of this impact is relatively small. While results from some longitudinal studies in Western societies indicate that seeking information is positively related to well-being (Freese et al., 2006; Lissitsa and Chachashvili-Bolotin, 2016) , our study shows a different pattern in the context of urban China. On the contrary, the effects of intensified online engagement in the other two forms of online activities are more positive.
Increased use of online entertainment is shown to improve results in the subjective well-being of both urbanites and rural migrants. Previous studies have found that online entertainment may foster positive feelings and satisfy users' psychological needs (Ryan et al., 2006; Li, Shi, and Dang, 2014) . It is thus plausible that it plays a similar role in the context of urban China, where people, particularly migrants, often face various sorts of pressure (Wu andTreiman, 2004; Treiman, 2012; Zhang, 2014) . Similarly, increased usage of online social networking is found to have a strongly positive impact on rural migrants' subjective well-being, whereas it has only a limited impact on urbanites.
Another important finding concerns identity-related differences in the results for online entertainment and social networking. We find that increased engagement with online entertainment has a more positive impact on depression among urbanites than among rural migrants. A more notable difference can be discerned in the model showing the association between increased usage of online social networking and greater subjective well-being among rural migrants. However, this pattern is not found among urbanites. Many have argued that rural migrants in Chinese cities often lack local social networks and social support (Wu and Treiman, 2004; Wu et al., 2013) . In this context, the online community tends to serve as an incubator that fosters and maintains social interactions for rural migrants in their host cities. Moreover, as online social interactions are likely to lower the physical and mental costs of social involvement, they may enhance rural migrants' sense of belonging and satisfy their psychological needs (Mobrand, 2006; Nie, Sousa-Poza, and Nimrod, 2017; Wei and Gao, 2017) . The distinction between urbanites and rural migrants provides new findings about the ways in which the imprints of the hukou system shape patterns of online activities and about the impact of those activities on subjective well-being in urban China.
Conclusion
This study yields a number of important findings. In urban China, hukou identity and socioeconomic position appear to be strongly associated with individuals' online behaviour. Although rural migrants are less active Internet uses than urbanites, both groups tended to spend more time online in 2016 than in 2010. Results from our cross-sectional analysis show that the frequencies of online information acquisition, entertainment, and social networking are in general positively associated with cognitive and affective well-being, though the patterns of such associations differ among rural migrants and urbanites. Using a differencein-differences approach, our analysis shows that increased engagement in online entertainment exhibits a significantly positive effect on subjective well-being. Spending more time on online social networking tends to improve rural migrants' subjective well-being, while it displays no significant effect on urbanites. There is a negative and modest association between increased engagement in online information acquisition and subjective well-being in Chinese cities.
The current study has several implications. Methodologically, the difference-indifferences approach aids in the interpretation of previous findings based on cross-sectional data, which are unable to establish any causal relationships among variables. There is currently a paucity of research using panel data in this terrain. Therefore, future studies may advance the understanding of the association between well-being and Internet adoption by taking advantage of the growing body of longitudinal social surveys such as CFPS in China. Empirically, the analyses in this paper demonstrate an observable connection between the dynamics of urban Chinese residents' online activities and those individuals' subjective wellbeing over time. While scholars have been calling for closer examination of determinants of subjective well-being in China (Davey and Rato, 2012; Easterlin et al., 2012; Jiang, Lu and Sato, 2012) , we would argue that the Internet is becoming increasingly significant in shaping the subjective well-being of Chinese people. It is thus important for academics and policy makers to understand the long-term effects of urban China's unpreceded digital movement and the varied influences that the outcomes are having on residents' subjective well-being. Meanwhile, our study provides strong evidence for the presence of identity-related disparities in online behaviours and subjective well-being in urban China. For a society with the inherent social segmentation that is embedded in the hukou system, the Internet community may serve as a lubricant for the social integration of rural migrants, who are most sensitive to hukourelated inequalities and segregation.
